Progesterone stimulates Krox-20 gene expression in Schwann cells.
The gene of the zinc finger transcription factor Krox-20 (Egr-2) is expressed in Schwann cells and plays an important role in myelination of peripheral nerves. We have shown that progesterone promotes myelination in the regenerating sciatic nerve and in cocultures of Schwann cells and sensory neurones. To determine whether progesterone regulates Krox-20 expression, we measured its effects on Krox-20 mRNA levels in the MSC80 mouse Schwann cell line by semi-quantitative RT-PCR. Although low levels of Krox-20 mRNA are detectable in MSC80 cells cultured in defined medium, treatment with 10(-6) M progesterone induces a rapid (15 min) and transient increase in the levels of Krox-20 mRNA. Lower doses of progesterone (10(-9), 10(-8) and 10(-7) M) are also effective in increasing Krox-20 mRNA. Other steroids including testosterone, dexamethasone, and estradiol are ineffective when added to the culture medium at 10(-6) M for 1 h. The induction of Krox-20 mRNA was also observed with the selective progesterone agonist Organon 2058 and was abolished by treating the MSC80 Schwann cells with the progesterone antagonist RU486, indicating that progesterone induces Krox-20 mRNA expression by binding to its intracellular receptor. The induction of Krox-20 by progesterone was also demonstrated in primary cultures of Schwann cells isolated from neonatal rat sciatic nerves, at the mRNA level by RT-PCR and at the protein level by immunohistochemistry. As Krox-20 is a necessary step for the initiation of myelin formation in peripheral nerves, its stimulation by progesterone suggests an important signalling function for this steroid in myelination.